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!"#$%!&$ Rice and Sorghum belongs to different genus. Distant hybridization between them becomes in-
compatible because of their further genetic distance. In order to detect the process of distant hybridization and the
behavior of pollen tubes in the process, we conducted primary observation and research of the behavior of pollen
tubes between two hybridization combinations of Zhenshan97A!Jinjiangduozhi sorghum and $-32A!Jinjiang-
duozhi compared with that of Zhenshan97A!Zhenshan97B and %-32A!&-32B. The results showed that the
pollen of Jinjiangduozhi sorghum can germinate on the rice stigma normally just as rice's pollen. The pollen tubes
also can grow and elongate on the style and ovary, some can reach the base of the ovary eventually. Meanwhile,
the pollen tubes of sorghum present a series of abnormal phenomenon, such as pollen tubes unable to enter into
the style, callose depositing irregularly and the bottom of pollen tubes getting passivated, which brings about
many pollen tubes stagnate.











外有些学者在染色体组型 (程尧楚等, 1995, 湖南农
业科学,(1): 10-13)、花粉管行为与胚胎发育(王景林,
1995; 李楠等, 1995; 梁铁金和母锡金, 1995; 黄群策
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等, 2004)、分子标记鉴定(刘春林等, 1998, 湖南农业
科学, (1): 22-23; 邱纪文等, 1999, 科学通报, 44(20):










育成的品种仅有 5 个，其中 4 个品种于 1967-1968
年育成(林世成和闵绍楷主编，1991，中国水稻品种
及其系谱，上海科技出版社，中国，上海)，另一
个——超丰早 1 号是 1997 年湖南农业大学水稻科
学研究所育成的(伏军, 1999)。一些学者对水稻与高
粱杂交后代进行了染色体组型分析 (程尧楚等 ,
1995, 湖南农业科学, (1): 10-13)和分子标记鉴定(刘








水稻 (!"#$% &%’(% L.) 品种珍汕 97A 和珍汕






颖壳的前半端。处理过的珍汕 97A (&-32A)中的 1
株授予高粱花粉，另 1 株授予珍汕 97B (’-32B)花
粉，作为对照，然后套袋隔离。
1.3 取样方法
2004 年 10 月，在厦大农场进行珍汕 97A 与高
粱杂交实验，取样组合有 2 个：珍汕 97A!高粱和珍
汕 97A!珍 汕 97B。 授 粉 后 5、15、30、50、70、100、
130、160、190、210、240min 分别取样，每个品种取
20 粒，用卡诺氏固定液(乙醇:冰醋酸 =3:1)固定。






































图 3 授粉 60min 后花粉管在水稻柱头中的生长情况(!100)
注：A & C: 高粱花粉管穿过水稻柱头并在花柱中快速伸长;
B & D:, 水稻花粉管已达到了子房顶部(箭头所示)
Figure 3 the growth and elongation of pollen tubes in rice stig-
mas (!100) in 60 minutes
Note: A & C: Sorghum pollen tubes quickly elongated in the
rice stigmas; B & D: Rice pollen tubes arrived at the top of the
rice ovary (Arrow)
图 1 授粉 5min 后花粉粒在水稻柱头上的萌发情况(×400)
注：A 是珍汕 97A!晋江多枝高粱组合；B 是珍汕 97A!珍汕
97B 组合; C 是"-32A!晋江多枝高粱组合；D 是#-32A!$
-32B 组合(图 2~4 同)
Figure 1 The germination of the pollened microspores on the
rice stigmas (!400) in 5 minutes
Note: A is from Zhenshan97A !Jinjiangduozhi sorghum, B is
from Zhenshan97A!Zhenshan97B, C is from%-32A!Jinjiang-
duozhi sorghum and D is from &-32A!’-32B (the same to
figure 2~4)
图 2 授粉 15min 后，花粉管进入水稻柱头羽状组织或柱头(!400)
注：A 和 C: 有些高粱花粉管已进入水稻花柱羽状组织; B 和 D: 水稻花粉管已穿过水稻的柱头羽状组织进入花柱中 (箭头所
示)
Figure 2 Pollen tube entered into the pinnate organizations or the rice stigmas (!400) in 15 minutes
Note: A & C: Some sorghum pollen tubes entered into rice pinnate organizations of rice stigma (empty arrow); B & D: Some rice
pollen tubes entered into rice stigmas (Arrow)
图 4 授粉后约 100min 花粉管水稻子房中的生长情况(!100)
注：A 和 C: 许多高粱花粉管达到子房顶部; B 和 D: 水稻花
粉管则到达子房的中下部，甚至是基部
Figure 4 The growth and elongation of the pollen tubes in rice
ovary (!100) in about 100 minutes
Note: A & C: Many sorghum pollen tubes arrived at the top of
rice ovary; B & D: Rice pollen tubes arrived at the middle point
of rice ovary and some even arrived at the base
图 5 花粉管到达子房基部(!100)
注：A 是珍汕 97A!晋江多枝高粱组合组合, B 是(-32A!晋
江多枝高粱组合, C 是)-32A!*-32B 组合；水稻花粉管和
高粱花粉管都达到水稻子房的基部(箭头)
Figure 5 The pollen tubes at the base of the rice ovary (!100)
Note: A is that from Zhenshan97A!Jinjiangduozhi sorghum, B
is that from+-32A!Jinjiangduozhi sorghum and C is that from
,-32A!--32B (the same to Figure 2~4); Sorghum and rice
pollen tube both arrived at the base of rice ovary
水稻与高粱属间远缘杂交花粉管行为观察


































等, 1998; 邢树平, 1998)。其间，胼胝质在花粉管中有
规则地均匀地间隔沉积是花粉管生长的一个尤为




































粱花粉与早稻品种中 87~156 杂交时，共做了 3 个
稻穗，合计 169 粒，仅获得 3 粒种子，结实率为
1.78%。本课题组也从事了多年的水稻与高粱的远
缘杂交育种，获得了一些中间材料。其间发现早籼
稻品种佳香 3 号与高粱杂交的结实率为 0.7%，早
籼稻品种佳辐占与高粱杂交的结实率为 1.23%，不








1994, 山东农业科学, 1: 16-18; 邱纪文等, 1999, 科学










Figure 6 The deviant behavior of sorghum pollen tubes on rice stigmas, in rice stigma and ovary
Note: A & B: 180 min later, some sorghum tubs were still very short, crimped on the pinnate organizations of rice stigma and stop e-
longating at last; C: Sorghum pollen tubs elongated unsymmetrically, and sometimes they were wide and sometime narrow; D: Cal-
lose deposited at the turn of sorghum pollen tubs; E: Callose plugs were irregular and some were shorter and some were longer (black
arrow), callose only deposited at one side of the sorghum pollen tubes; F: Sorghum pollen tubes swelled because much callose de-
posited; G: Sorghum pollen tube broke and inclusion was released; H, sorghum pollen tube blunted because of the deposition of cal-
lose and stop growing; I: Callose only deposited at one side of sorghum pollen tubes; J, the end of sorghum pollen tubes swelled be-
cause of the deposition of callose and stopped growing; K: The end of sorghum pollen tube broke and callose released, L: Much cal-
lose irregularly deposited and sorghum pollen tube weaved and stopped elongated at last
水稻与高粱属间远缘杂交花粉管行为观察
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